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TETRAPLOID MITOSIS IN PHOSPHATE ‘TREATED ONION ROOTS 
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Figure 1 
A—Variation in cell and nuclear size in treated meristem, (900). B—Prometaphase, 
(1100). C—Metaphase; short thick chromosomes within nuclear membrane, (1100). D— 
Abnormal anaphase segregation, (1200). E—Tripolar spindle, (1100). /—Tetrapolar 
spindle resulting in 4-nucleate cell with reduced numbers of chromosomes in each nucleus, 
(1100). The treatment with phosphate often delays the breakdown of the nuclear membrane 
until as late as metaphase, as in C above. 
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THE EFFECT OF CERTAIN PHOSPHATES 


ON MITOSIS IN ALLIUM ROOTS 


IRvING GALINSKy* 
Department of Botany, University of Wisconsin 


HE use of chemicals to influence 
mitotic processes goes back to the 
Hertwigs at the end of the last 
century. Prior to 1937 it had been shown 
that the spindle could be inhibited: by 
certain basic dyestuffs,!7 by anesthet- 
ics,!* by sodium cacodylate,’ and by ben- 
zol vapor and chloral hydrate.’* If the 
spindle was already formed it could be 
made to disappear by ether and am- 
monia.!®.20 Shortening of the spindle 
could be induced by a 3 per cent solution 
of ether.5 With the disappearance of the 
spindle, cell division was brought to a 
standstill, but after the removal of the 
inhibiting agent, the spindle could re- 
form and mitosis be completed. With the 
recovery of the spindle, irregularities in 
the distribution of the chromosomes to 
the poles were of frequent occurrence. 
The announcement by Nebel! and by 
Blakeslee® in 1937 of the discovery that 
colchicine specifically inhibits spindle 
formation and has practical application 
for inducing polyploidy in plants, stimu- 
lated much investigation and a search for 


other chemicals which would act like-- 


wise. Levan, Schmuck, Ostergren, Der- 
men, Berger and many others have dem- 
onstrated that there are hundreds of 
substances, many of them polycyclic hy- 
drocarbons, which fall into this category. 


Materials and Methods 


Allium cepa (2n = 16) bulbs were 
placed on vials with their base immersed 
in tap water. When their roots reached 
a length of about 2 cm they were placed 
on other vials containing phosphate solu- 
tions in which the roots were completely 
immersed. Roots were removed at two- 
hour intervals, fixed in alcohol : acetic 


(3:1), then hydrolyzed in NHC at 
60°C for 15 minutes and stained by the 
Feulgen squash method. Only the mer- 
istematic tip of the root was used. The 
slides were made permanent by floating 
off the coverslips in 95 per cent ethyl 
alcohol and mounting in diaphane. The 
phosphates used were: (1) NasHPOu,, 
0.71% (.05M), and .355% (.025M) ; 
and (2) KsHPOs, 0.71%. Some quan- 
titative data were obtained with these so- 
lutions. In addition NaH»PQO, and sodi- 
um glycerophosphate were used to ascer- 
tain that the effects observed were due 
to the phosphate molecule and not to 
sodium, potassium or to the pH of the 
solution. 


Observations 


The treatment causes certain departures 
from normal mitosis which resemble those re- 
sulting from sodium nucleate!®11 and in 
some respects those from mitotic poisons such 
as colchicine, acenapthene, etc. However, 
there are a number of differences between the 
effects of the phosphates and those of mitotic 
poisons which will be discussed later. 

The degree of mitotic upset is greatly influ- 
enced by the concentration and duration of 
the phosphate treatment. Concentrations above 
0.71 per cent are toxic and soon kill the roots; 
the greater the dilution from this upper limit, 
the longer the roots survive the treatment. The 
sequence of development under the influence of 
the phosphates is summed up below and in 
Table. I showing a comparison of the various 
stages in controls and after 0.71 per cent 
K:HPO; and NasHPO, is given. 

The prophase chromosomes become thick 
and diffuse and gradually take on a fuzzy out- 
line, which superficially gives them the appear- 
ance of “lampbrush” chromosomes. As they 
continue to shorten and thicken and the indi- 
vidual prometaphase chromosomes become dis- 
tinguishable, this “lampbrush” appearance be- 
comes more prominent. The chromosomes ex- 
hibit stickiness and fuse at points of contact 
especially at the ends. By the time they have 


*Formerly Research Assistant in the Program in Cytology supported in part by the Research 
Committee of the Graduate School from funds supplied by the Wisconsin Alumni Research Foun- 
dation, now at Baylor Medical College, Houston, Texas as a National Cancer Fellow. The 
author wishes to express his appreciation to Dr. C. L. Huskins for his valuable suggestions and 


to other members of the Wisconsin group, including Dr. G. B. Wilson now at Michigan State 
College, for criticism and assistance in the revision of this paper. 
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Figure 2 
A-E—Abnormal anaphase. /—8-8 separation. Erratic chromosome distribution may involve 
divided chromosomes (4-E), or undivided chromosomes (F). 


reached the contraction characteristic of 
“normal” metaphase, the “lampbrush hairs” 
have either disappeared or been reduced to 
small projections. From the time they are 
first noticeable until they disappear these 
“hairs” are Feulgen-positive. 

The nuclear membrane generally remains in- 
tact with less increase in size than normal un- 
til the chromosomes reach a stage of concen- 
tration equivalent to that characteristic of 
metaphase. The prometaphase chromosomes 
scattered-within the area bounded by the mem- 
brane sometimes clump into two groups and 
if the membrane happens to break down at this 
time, as it sometimes does, no metaphase plate 
is formed but a type of unoriented distribution 
of the chromosomes results. This may in some 
cells give 8-8 numerical reduction. Generally 
the membrane remains intact in treated materi- 
al and the chromosomes become oriented with 


their kinomeres towards the center of the 
nucleus. It is at this point that variations 
due to concentration of phosphate solutions oc- 
cur. In 0.71 per cent NazsHPO, the chromo- 
somes remain centrally oriented, the nuclear 
membrane breaks down, the chromosomes di- 
vide but remain undistributed and anaphase 
chromosomes reform a compact, uniformly- 
staining tetraploid nucleus. No spindle mech- 
anism functions (Figure 44). 

In the lower concentrations of phosphates, 
centrally oriented chromosomes may continue 
to shorten and thicken but sometimes become 
distributed throughout the nucleus. When the 
nuclear membrane breaks down, the chromo- 
somes generally scatter in the cytoplasm in- 
stead of forming a metaphase plate. In some 
cells the development from this stage until a 
tetraploid restitution nucleus is formed closely 
resembles that described for “C” mitotic sub- 
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stances. However, in other cells the spindle 
can commence to function giving anaphase 
distributions ranging from apparently normal 
16-16 to those which are very abnormal in 
the manner and number of chromosome distri- 
bution, (Figure 3 E, F; 2 A-E). 

It seems that there is less effect on cells 
which were already in the later stages of the 
mitotic cycle when treatment began. However, 
lagging chromosomes, micronuclei, and numer- 
ous 4-stranded equatorial metaphase chromo- 
somes are manifestations of upsets, sometimes 
occurring in such cases, (Figure 4 G-/) 

It appears (see Table I) that not only is 
the breakdown of the nuclear membrane de- 
layed but the prometaphase stage is also con- 
siderably prolonged, especially if the ‘“scat- 
tered” metaphase chromosomes are interpreted 
as possibly prometaphase. Apparently most 
cells proceed from this stage without plate 
formation to anaphase, which as a consequence 
appears irregular. The 0.71 per cent KeHPO, 
treatment results in more normal anaphase 
distribution while the same percentage con- 
centration of NasHPO, gives almost exclu- 
sively clumped anaphases. Both treatments seem 
to prevent nuclei from entering the prophase 
stage. 

The rapidity and extent of recovery after 
treatment depends upon the concentration and 
duration of the previous treatment. External- 
ly, treated roots vary in the degree of swell- 
ing which occurs behind the meristem. In 
some no swelling, and in others a more or less 
tumor-like enlargement appears. Recovered 
roots at first grow in a twisted manner but 
eventually straighten out. After 24 hours re- 
covery in water, most of the roots contain only 
normal, diploid divisions but some roots are 
still abnormal in having dense cytoplasm, dif- 
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fusely-staining chromosomes and nuclei, nu- 
cleoli with Feulgen-positive bodies (¢Figure 
4K) and nuclei with many large heterochro- 
matic bodies (Figure 4L). 


Discussion and Conclusions 


Roots treated with such phosphates as 
monosodium phosphate, disodium phos- 
phate and dipotassium phosphate differ 
in a number of ways from those subject- 
ed to colchicine and other C-mitotic poi- 
sons. These latter compounds have usu- 
ally been reported to have a specific ef- 
fect on the spindle mechanism and other 
secondary effects on the kinomere and 
chromosome coiling. However, it is gen- 
erally agreed that mitosis continues quite 
normally until metaphase, at which stage 
the abnormalities first manifest them- 
selves. The phosphate treated material 
differs from the above in that the devia- 
tions from normal can be observed at 
prophase. 

It is well known that phosphates play 
an important part in mitosis. Plant 
physiologists'* have reported that phos- 
phates are rapidly accumulated by mer- 
istematic regions and that a deficiency 
of this substance will greatly inhibit 
growth. Turner”? has shown that cer- 
tain concentrations of phosphate have a 
beneficial effect on root growth but any 
increases above these retard growth in 


h 


TABLE I. Effects of Phosphates on Mitosis. Stage of mitosis and/or 
TREATMENT | PROPHASE | PROMETAPHASE METAPHASE ANAPHASE TELOPHASE | ABNORMAL 
Chromosomes Chromosomes 
miclear memb. not on] on | REDUCTIONS 
prese sen’ scattra| plate | plate | rege jClumped lacattra 
0.6 4.9 0.7 22.4 |16.2 15.0 
5.5 23.1: 16.6 
0.71% 21.3 Ob | 23.2 15.3 0 8.0 Ob 72 4.5 
Vv 
38.5 15.6 
12 hrs. 
19.0 0.1 | 03 31.3 O 0 39.1 Ob 1.6 
HPO), Vv Vv 
‘oon, 19.1 31.6 40.0 


Percentages calculated on the basis of 1000 mitotic cells for each treatment. 
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MITOSIS IN PHOSPHATE TREATED ONION ROOTS 
Figure 3 
A—Prometaphase chromosomes showing lampbrush appearance, (1500). B—Prometa- 


phase chromosomes dispersed at periphery of nuclear membrane, (1100). 


C—Metaphase ; 


nuclear membrane broken down and chromosomes scattered in cell, (1100). D—Early ana- 
phase chromosomes scattered in cell, (1100). H—Anaphase; oriented chromosomes begin 
movement to the poles, (1100). F—Anaphase; irregular movement of oriented chromosomes 
to the poles, (1100). The aberrant behavior of the chromosomes in this material strikingly 
parallels the behavior of deviding cells in tumor tissue. 


length and multiplication of roots. From 
a cytological standpoint, Brues* and oth- 
ers!” using radioactive phosphorus in 
the form of sodium phosphate, demon- 
strated that it was taken up rapidly by 
dividing cells and much of it utilized for 
the synthesis of nucleic acids. These 
workers found that the turnover in rest- 
ing or energic nuclei is very small. 
Pierce'® has reported that an increase in 
phosphate concentration results in an in- 
crease in the size of the chromosomes. 
The present experiments show that 
phosphates, in certain concentration, 
cause aberrant chromosome development 
(Figure 34). They seem to manifest 
their effect more strongly on the pro- 
phase chromosomes. In most cases these 


are superficially similar in appearance to 
the lampbrush chromosomes of verte- 
brate ovocytes but the corresponding 
“hairs” of the onion chromosomes are 
Feulgen-positive. Whether this is the 
result of the actual synthesis of the phos- 
phate into desoxyribonucleic acid, or its 
action upon metabolic stages involved in 
nucleic acid synthesis, cannot yet be de- 
cided. 

That the phosphates affect processes 
other than those involved in chromo- 
some development is apparent from a 
study of the nuclear membrane. The 
most striking result here is the delay in 
the time of the membrane breakdown 
which sometimes may not occur until 
metaphase (Figure 1C). However, 
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since chromosome development contin- 
ues within the nucleus, the membrane 
either remains permeable to the sub- 
stances necessary for such development 
or these substances have already accum- 
ulated within the nucleus. The ability 
of the nuclear membrane to increase in 
size also appears to be somewhat inhib- 
ited; colchicine, etc., have not been re- 
ported to affect the nuclear membrane. 


Spindle Mechanism 


The degree to which the spindle is upset is 
related to the concentration of the phosphates 
used. A 0.71 per cent NasHPO, solution is 
sufficient to. completely inhibit the spindle, 
while a 0.71 per cent KzHPO, solution has less 
effect. This is very likely due to the fact that 
the heavier KzHPO, only contains 0.391 gms. 
phosphate while a 0.71 per cent NasHPO, so- 
lution contains 0.480 gms. A 0.355 per cent 
NazHPO, solution containing 0.240 gms. phos- 
phate is milder in its action than either of the 
above concentrations. 

The most striking observation on the roots 
treated with the lower phosphate concentra- 
tions is that although the sister anaphase chro- 
mosomes are not co-oriented there is in many 
cases a 16:16 distribution of the chromosomes 
to the poles. The chromosomes move to the 
poles irregularly (Figure 3E, F) and quite 
commonly one or two appear to be just be- 
ginning their movement towards the poles af- 
ter most of the others have already arrived 
there (Figure 3F). All these chromosomes 
have their kinomeres oriented towards the 
poles, unlike the prometaphase chromosomes 
which have an unoriented distribution when 
the nuclear membrane breaks down premature- 
ly, (Figure 4B and C). The distribution of 
the unoriented prometaphase chromosomes 
must therefore involve forces other than those 
associated with the oriented spindle mechan- 
ism. 

Erratic chromosome distribution may in- 
volve either divided (Figure 24-E) or undi- 
vided chromosomes (Figures 2F and 4F). The 
undivided chromosomes are distributed to only 
one or two poles, but the divided chromosomes 
are generally distributed to two or more poles. 
The wide range of abnormal chromosome dis- 
tributions (Figure 2) which occur during 
phosphate treatment suggests that there are a 
number of phases involved in the formation 
and action of the spindle mechanism, upon 
which the phosphate can act. Presumably, the 
earlier the stage of mitosis present when the 
phosphate acts, the more it will disrupt the 
mitotic processes. 

Polyploidy 

In Allium cepa, dividing tetraploid cells are 

found in the mesophyll of the cotyledon and in 


the cortex of the transition region between 
root and shoot but not in the root.1 Treatment 
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of onion roots with colchicine, etc., results in 
the production of polyploid cells. They have 
not been found in the meristem of control 
roots but after treatment-with 0.355 per cent 
NazHPO,, polyploid mitoses have been found 
in as short a time as six hours. (Figure 1). An 
irregular type of division frequently takes 
place (Figure.1D-F), which results in nuclei 
with varying sets of chromosomes which will, 
presumably, for the most part be non-viable. 
After-Effects 

Table I shows that the treatments reduce the 
proportion of nuclei entering prophase. The 
interphase nuclei do not seem otherwise to be 
much affected. Since normal divisions begin 
very soon during recovefy of the roots in tap 
water, roots examined after 24 hours recovery 
contained only diploid cells in the meristem. 
However, in a few of these roots, some cells 
showed an upset in their nucleic acid distribu- 
tion and also a denser cytoplasm despite their 
diploid condition and otherwise seemingly nor- 
mal mitoses. Feulgen-negative nucleoli con- 
taining two small or one large Feulgen-posi- 
tive body are quite common in such roots 
(Figure 4K). 

Slow-growing roots (they were marked with 
India ink to determine rate of elongation) tol- 
erate higher concentrations of phosphate treat- 
ment for longer periods of time than rapidly- 
growing ones. 

Effects on Vicia faba 

A 0.355 per cent NazHPO, solution was 
found to have an effect on Vicia faba roots. 
equivalent to that of a 0.71 per cent NazHPO, 
solution on onion roots. The 0.71 per cent 
NaesHPO, was too toxic,for the Vicia faba 
roots and killed them in a few hours. 


The Possible Relation of Phosphates 
to Cytological Abnormalities 
in Tumors 

The similarities between the abnor-- 
malities which occur in the onion roots 
treated with phosphates and those pres-. 
ent in tumor tissues are very striking. 
The author is not aware of any nuclear 
irregularities reported in tumors that 
have not been found in these treated 
onion roots. They comprise: enlarged 
nucleoli, nucleoli with Feulgen-positive 
portions; abnormalities in chromosome 
size; stickiness of chromosomes; non- 
disjunction of chromosomes; one or 
more chromosomes lying off the equa- 
torial plate, lagging chromosomes at 
anaphase, irregular chromosome distri- 
bution and numerical reduction ; chromo- 
some clumping ; premature visible split- 
ting of chromosomes ; fragmentation of 
chromosomes ; multinucleate cells ; poly- 


MITOSIS IN PHOSPHATE TREATED ONION ROOT 
Figure 4 

A—Centrally-oriented anaphase-chromosomes will form a tetraploid restitution nucleus, 
(1100). B-C—Unoriented distribytion of late and early prometaphase chromosomes, (1100). 
D-E—Numerical reduction of chromosomes at one pole, (1100). /—5-8-3 distribution of 
metaphase chromosomes, (1600). G-/—Lagging chromosomes during early stages of treat- 
ment, (1100). J—Breakdown of chromosomes after 24 hours treatment with 0.71% Naz HPQ, 
(1100). K—Feulgen-positive body within a Feulgen-negative nucleolus in a recovered root, 
(1900). L—Feulgen-positive regions in nucleus of a recovered root, (1900). 
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ploid and giant cells ; completely inhibit- 
ed, delayed, incomplete and multipolar 
spindle formation ; increase in density of 
cytoplasm. 

Perhaps the cytological abnormalities 
found in some tumors are due to the 
presence of phosphate concentrations 
higher than those occurring normally. 
Biesele,? Greenstein,®, Gutman,® Sulli- 
van,2!_ Woodward and Kenney”? and 
many others report that a large number 
of tumors are higher in alkaline and acid 
phosphatase than comparable normal 
tissues. 

Recent experiments of the author (un- 
published), utilizing NaCl and Nag 
HPO, in the treatment of tumor tissues 
in vitro, have shown that it is the phos- 
phate and not the sodium which adverse- 
ly effects the mitotic cells. 


Summary 

Onion roots treated with NasHPOs,, 
NaHePOs,, and K2H PO, exhibit a num- 
ber of mitotic variations and abnormali- 
ties. These include a delay in nuclear 
membrane breakdown, upset of the spin- 
dle mechanism, and abnormal chromo- 
some development and distribution. The 
similarities between mitotic abnormali- 
ties occuring in tumors and in phosphate- 
treated onion roots are pointed out and 
a possible relationship suggested. 
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CATHOLIC AND COMMUNIST VIEWS ON 
POPULATION PRESSURE 


Excerpts from, and a Commentary on, the Report of the Royal Commission 
on Population 


N the conditions that have obtained since 

the 19th century some form of control 
over numbers was inevitable. Unless famine, 
disease or war multiplied our death rates, the 
19th century size of family would double the 
population in less than 30 years and increase it 
a thousandfold in less than 300 years. Such a 
rate of growth is clearly out of the question. 
The real issue in our view is the means by 
which control over the rate of population 
growth is achieved. No one would contem- 
plate a return to the primitive system of con- 


tral by tribal regulation or the encouragement 
of abortion. The only alternatives therefore 
to measures of preventing conception from 
following intercourse are the postponement of 
marriage or abstention in marriage. Late mar- 
riage would inflict hardship on many people 
and would probably aggravate other evils (e.g. 
prostitution and abortion), and abstention to 
the extent of acting as a check on over-popu- 
lation does not seen to us to be practicable. 
In our view there is no practicable -alterna- 
tive to contraception as a means of controlling 
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the rate of growth of the population. 

We have received no evidence from any 
quarter to the effect that family planning or, 
as it has been called, voluntary parenthood, 
is regarded as improper or that a married 
woman should conceive as often as “nature” 
determines. The only evidence on which a 
doubt on this point might arise is that of 
representatives of the Roman Catholic Church. 
In a written statement however these wit- 
nesses stated: 


“The charge must not, however, be 
brought against Catholic teaching that it is 
in favor of what the fanatical defenders of 
birth control call ‘avalanches’ of babies. 
This attribution to Catholics of a desire of 
population growth to an alarming extent 
and at every hazard is a mere rhetorical 
flourish. It has neither sense or meaning. 
Catholic teaching if loyally adopted, cannot 
possibly lead to an excessive and haphazard 
population, for the Catholic husband is 
taught, provided the moral law on marital 
relations is preserved, to exercise self-control 
in marriage, not to overtax the strength of 
his wife, not to procreate more children than 
he can hope to educate and rear healthily, 
and to make suitable provision for every 
child he has, so that all his children may 
become healthy, vigorous and loyal citizens.” 


In oral evidence also, when asked whether 
parents who had no hope of giving additional 
children a proper upbringing should take steps 
to avoid having them, the witnesses said that 
in these circumstances parents ought not to 
add to their families and that, besides absten- 
tion the use of the safe period was a legitimate 
method of controlling conception. The wit- 
nesses made a distinction between the method 
of confining intercourse to the period when the 
woman would be unlikely to conceive, and the 
use of mechanical methods, which they con- 
demned as sinful. The statements do not, per- 
haps, constitute a full acceptance of the idea of 
voluntary parenthood, but it is true to say that 
the most important difference between the 
Roman Catholic and other witnesses related 
to the use of mechanical and chemical means 
of controlling conception. 
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Other persons have religious, aesthetic or 
psychological objections to mechanical and 
chemical methods, but the general body of 
evidence shows that a growing proportion of 
responsible sections of the community sees 
nothing inherently wrong in them. Nor is 
there any firm support for the view, put forth 
by medical representatives of the Roman Cath- 
olic Church that mechanical or chemical meth- 
ods may be harmful, physically or psychologi- 
cally, and may affect the capability of women 
to bear children. On this point the Biological 
and Medical Committees say that, “although 
the subject has certain intrinsic difficulties and 
needs further investigation, there is at present 
no evidence that birth control methods which 
are generally approved by the medical profes- 
sion and regarded by them as harmless impair 
fecundity.” 

We agree with the view that there is noth- 
ing inherently wrong in the use of mechanical 
methods of contraception. Our survey of the 
history of family limitation leaves us in no 
doubt that, if these methods were not avail- 
able, other means would be used, and some 
of them, e.g., criminal abortion, the prevalence 
of which is even now distressingly high, are 
very undesirable. There is no prospect that 
men and women, having acquired control over 
the numbers of children they will have, will 
abandon it. Nor is it desirable that they 
should. The spread of contraceptive knowl- 
edge represents a big extension of man’s con- 
trol over his circumstances. As such it brings 
many problems with it. But it has been one 
of the conditions of the great social advances 
that have been made since the 19th century; 
it has made possible for increasing numbers of 
people the planning of the size of their fam- 
ilies, and has helped to free women from 
excessive burdens and to ensure that more 
and more of the children born are wanted 
children. Control by men and women over 
the numbers of their children is one of the 
first conditions of their own and the commu- 
nity’s welfare, and in our view mechanical 
and chemical methods of contraception have to 
be accepted as part of the modern means, 
however imperfect, by which it can be exer- 
cised.* 


From the Daily Worker [London], 
June 22, 1949: 


... Another unscientific feature of the Com- 
mission’s thinking appears in their introduc- 
tion. 

They state for example, that if our popula- 
tion had grown as it did in the 19th century 
“it would be impossible for such enormous 
numbers to sustain life in Britain in any cir- 
cumstances now foreseeable.” 

I believe this to be complete nonsense. I 


don’t suppose this country could feed a hun- 
dred million people, or even its present 46 mil- 
lion, on the basis of agriculture as at present 
conducted. 

But we now know how to make all, or al- 
most all, the needed constituents of food from 
such raw materials as wood and coal. It is 
very expensive to make them. 

The amount of research which was put into 
making atomic bombs would certainly allow 
us to make many of them, perhaps all of them, 
quite cheaply. — J. B. S. Hatpang, F.R.S. 


*Royal Commission on Population: Report. His Majesty’s Stationary Office, June, 1949. 


INTER-GENERIC AND INTRA-SPECIFIC 
EMBRYO TRANSFERS | 


In Sheep and Goats* 
Bruce L. WARWICK AND R. O. BEeRRYt 
Texas Agricultural Experiment Station 


CRISS-CROSS aes AND GOAT EMBRYOS 
igure 5 
A—Goat embryos from sheep foster uterine mothers. Same embryos below with the am- 
nionic sac removed. Age of embryos 30, 40, 45 days after breeding. These embryos were dead 
and resorbing. Judging from the size of the amnionic sac, they developed about 22 days before 
resorption began. B—Sheep embryos from goat foster uterine mothers. Age of embryos 30, 
40, and 45 days after breeding. These embryos were all alive when their mothers were sacrificed. 


been attempting to separate the 

sheep from the goats. On the other 
hand some of us have been interested in 
the possibility of bringing them together 
even more intimately than the usual as- 
sociation of these species on Texas 
ranches. It has long been a moot ques- 
tion whether hybrids between them could 
be produced. We have heard of many 
alleged cases of natural hybridization be- 
tween these species. We put this ques- 
tion to experimental test. Soon we found 
that by mating rams to female goats, 
many of the female goats became preg- 
nant, but the embryo invariably died be- 
fore the end of the gestation period. The 
dead hybrid embryos resembled naturally 
occuring resorbing fetuses found in 


Sic: time out of mind, man has 


mammalian uterusest. The reciprocal 
cross was invariably sterile. 

It has long been known that naturally 
occurring resorbing fetuses may be due 
either to nutritional or to genetic causes. 
Furthermore, the genetic causes are of 
two kinds. They may be either the direct 
result of the genes of the embryo, caus- 
ing embryonic death®, or the genotype 
of the dam may be entirely responsible?. 
With our sheep X goat hybrid embryos, 
we had no way of knowing whether the 
embryo died simply because it might 
have had a disharmonious combination of 
chromosomes and genes, or whether it 
might have lived if it were in a more 
favorable uterine environment. We had 
reached this point by the summer of 
1932, and decided to make some attempts 


*Paper delivered at National Egg Transfer Conference; San Antonio, Texas; April 14, 
1949. To be published in the Proceedings of that Conference. 

+Animal Husbandman and Geneticist, Bluebonnet Farm, McGregor, Texas; and Associate 
Professor of Animal Husbandry, College Station, Texas, respectively. Dr. W. R. Horlacher, 


Director of Branch Stations of the Colorado Agricultural Experiment Station, was associated 
with the authors during the earlier experiments. 
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GOAT, HYBRID AND SHEEP EMBRYOS 


Figure 6 


Normal embryos of goat (4) and sheep (C) are shown at 33, 44 and 50 days. In the center 
(B) are shown goat X sheep embryos at the same ages. 


pap 
mA 


OLDEST HYBRID EMBRYO 
Figure 7 


Top to bottom: Sixty-two day embryos of hybrid, of goat, and of sheep. This hybrid was 
the oldest hybrid embryo obtained. The popular accounts of living hybrids between these two 
genera have not been supported by the experiments. 
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RESORBTION OF INTER-GENERIC TRANSFERS 
Figure 8 ‘ 


. Resorbing sheep embryos from goat foster uterine mothers. 


after breeding. 


to learn the answer. Much light has 
since been thrown on this question by 
the cytological studies conducted in this 
laboratory by R. O. Berry.!. We hoped 
to learn whether this hybrid embryo 
would have had a better chance for sur- 
vival in a sheep uterus than in its goat 
mother. Also, it should be of interest to 
find whether a fertilized egg or embryo 
of one species would survive in the other 
species. 

We are going to make an honest con- 
fession. In common with most other bio- 
logically trained workers at that time we 
had never seen a living mammalian egg. 
It may be of interest to this group to 
know that the first egg we recovered, 
from a freshly killed sheep, was at 11:55 
a.m. December 3, 1932. This egg was 
not washed from the oviduct, but after 


Age 45 (left) and 50 days 


cu‘ting the oviduct into bits, each bit was 
pressed in saline under the binocular un- 
til we found the egg. We then decided 
to attempt recovery of a segmented egg 
from the living animal. Five days after 
we had seen our first living ovine egg, 
we operated on a goat which had been 
bred two days previously. We examined 
both..ovaries for corpora hemorrhagica 
and found one typical corpus. We then 
removed the corresponding oviduct and 
proceeded to attempt to find the egg. We 
were successful; and soon were gazing 
in awe at a beautiful four-celled goat in 
saline under the binocular. We won- 
dered why we had been so skeptical 
of our abilities, and regretted that 
we did not have a recipient animal 
of either species ready to become the 
uterine foster parent of this handsome 
animal. This animal seemed so beautiful 


we 
= 
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4 


Warwick and Berry: Embryo Transfers 


“AUTO” AND “INTRA-TRANSFER” BABIES 
Figure 9 
A—Lamb from auto-transfer. The lamb was examined as an eight-celled egg and injected 
back into its own mother. B—Kid from auto-transfer. The mother goat was operated on the 


second day after breeding, the oviduct was re- 
moved, and the four-celled egg was washed 
out, examined and injected into the opposite 
horn of the uterus of its mother. C—Lamb 
with its “uterine foster mother.” The lamb was 
removed as an eight-celled egg from the ovi- 
duct of its mother and developed to birth in 
this foster mother. All of the inter-generic 
transfers of goat embryos to sheep, and vice- 
versa, have died. 


to us that we could not bear to let it die 
of neglect, so we hastily decided to put 
it back in its original home for five 
months. It was picked up in a 20-gauge 
needle and injected into the uterus of its 
mother. When, 147 days later, we again 
looked at this same animai after normal 
parturition, a good many changes had 
taken place. In later transfers we used 
specially made pippettes fitted to the 
glass syringe for transferring the eggs. 


ABORTED HYBRID EMBRYOS 


Figure 10 
Goat and sheep hybrid embryos aborted at 
143, 85 and 79 days after breeding. 
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YOUNG SHEEP AND GOATS * 


Figure 11 
A—Sheep egg fertilized by goat sperm. Note small abortive cell. 


oO normal cleavage was 


observed from this cross, (100). B—Non-fertilized sheep egg. The sheep from which these 
eggs were obtained had been bred to a goat. No cleavage was initiated (135). C—Sheep egg. 
Two cell stage, recovered from oviduct approximately 48 hours after breeding (135). D— 
Sheep egg. Four cell stage. Recovered from oviduct approximately 48 hours after breeding 
(135). E—Goat egg. Four cell stage. Recovered from oviduct approximately 48 hours after 


breeding (135). 


Angora goats are seasonably poly- 
oestrus. The 1932 breeding season was 
almost over by the time of our first auto- 
transfer. So we made plans to do big 
things the following fall. By appropriate 
selection of females in regard to time of 
breeding in the fall of 1933, we managed 
to make transfers of four sheep eggs to 
goats, two goat eggs to sheep, three con- 
trol sheep eggs to sheep, one control 
goat-to-goat and one auto-transfer in a 
sheep. This totalled 11 cases. Our 
success was not overwhelming: one 
lamb from a control sheep to sheep 
transfer. This deflated us somewhat, 
yet 25 per cent of the controls was not 
too bad. So in the fall of 1934 we tried 
again and managed to line up five inter- 
generic and four intra-specific transfers. 
Success was even more modest: zero. 
Surely it must be our saline that was re- 
sponsible: our operative technique could 
not be that bad! In the fall of 1935 we 
changed to Tyrode’s fluid, with only one 
success in seven transfers ; i.e., one auto- 
transfer in a goat. Due to extraneous 
circumstances, little more was done by 
us in these experiments until 1941. 

In 1941 we changed from saline or 
Tyrode’s to aqueous humor. We found 
this very satisfactory. It was usually 
obtained from one or both of the animals 
used. It was easily aspirated from the 
eyes of either freshly killed or living ani- 
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mals:" The collapsed eyeball of the living 
animal appeared normal within an hour. 
Our success with the intra-specific con- 
trols soared to 37.5 per c@pt; i.e., three 
successes out of eight transfers. There 
were also indications that with the inter- 
generic transfers the fore embryos 
were not all dying within the first 17 
days; yet none of the 12 survived. The 
next year we decided to check by lapa- 
rotomy whether a female goat was still 
pregnant with a sheep embryo. One case 
was examined and found to be gravid at 
43 days, but the embryo was evidently 
resorbed later, for no “fostered” sheep 
came to birth. Our success with the in- 
tra-specific controls dropped again to 
zero in 1942. 

The next two years’ operative work 
was limited to inter-generic transfers, 
with slaughter of those animals which 
did not show signs of estrus after the 
operation. In 1943 among 15 cases of 
sheep eggs transferred to goats, five were 
pregnant when killed at 30 to 50 days. 
Two of the older embryos were resorb- 
ing, but the younger were alive at time 
of sacrifice. All were smaller than sheep 
embryos of corresponding age. The 1944 
list consisted of 19 goat to sheep trans- 
fers. Four of these sheep failed to show 
signs of estrus after operation and were 
killed for autopsy. Three were gravid 
at 30, 30, and 45 days. Each embryo 
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was small and resorbing. Further stu- 
dies on the comparative placentation of 
sheep and goats, when pregnant with 
their own species, with hybrids or with 
the opposite species will be reported in 
another paper. 

The summary of eight years’ work is 
included in Table I. 

It is interesting to note that during 


TABLE I. Summary of egg transfers in sheep and 


goats. 
No. observed No. killed 
for 150 days before end of 
after operation gestation 
2 
ac 
s& ES $2 
Donor Recipient 25 28 BES 
Sheep Goat 26 0 0 3 2 31 
Goat Sheep 36 0 1 0 3 40 
Sheep Sheep 9 2 - - - 9 
Sheep Same Sheep 3 1 a 3 
Goat Goat 12 1 = 12 
Goat Same Goat 3 2 = 3 
89 6 1 3 5 98 
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the last two years, those animals which 
were killed when estrus did not recur, 
that the percentages pregnant among 
these inter-generic transfers compared 
favorably with any which we had previ- 
ously had with the intra-specific controls. 
In our experience we have had (in addi- 
tion to one lamb and two kids from auto- 
transfers) two living normal lambs and 
one living normal kid born from mothers 
other than their own. 
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MUTATIONS OF WILD NORWAY RATS IN JAPAN 


ROFESSOR Sajiro Makino of Hok- 
kaido University, Sapporo, Japan 
reports as follows in a letter dated Sep- 
tember 2, 1949, on mutations observed 


among wild caught rats: 

From November 1948 to April 1949, rat 
control was practiced in the city of Sapporo 
by the use of the poisonous diet, ANTU, and 
4171 dead specimens of the Norway rat were 
collected. With the cooperation of Mr. Kasio 
Ota, I observed the occurrence among them of 
nine mutant individuals having aberrant coat 
colors. By reference to your paper on the 
domestication of the rat [CAsTLE, W. E., Proc. 
Nat. Acad. Sci., vol. 33, 1947], the mutants 
obtained seem to correspond to the following : 

1. Black (non-agouti), uniform black in 
color. 

2. Dilute, pigmentation greatly diminished, 
pale brown in color. [Possibly ruby eyed 
dilute, cinnamon, or fawn, not blue. 
W.E.C.] 

3. Silver, black coat interspersed with white 
hairs, darker in the back. 

4. Albino, uniform white. 

5. Piebald, hooded. 

Please note that my laboratory is the sole 
place in Japan in which breeding experiments 
with rats and mice have been carried out. We 
have kept here four strains of white rats and 
five strains of white mice. They have been 
bred pure from 10 to 15 generations, though 


there is great difficulty in obtaining food. We 
have attempted inter-strain crosses with these 
stocks, as a study in hybrid vigor. One of the 
remarkable results of inter-strain crosses is 
the significant increase of litter production. 

The cross between white rats (Wistar 
Strain) and captive grays has also been car- 
ried out, and some mutants, such as stubby 
tail, piebald and hairless were found and 
bred. [This would seem to mark a third inde- 
pendent occurrence of the mutation, hairless. 
W.E.C.] Cytological investigations on cancer 
are also being continued with the rat trans- 
parable sarcoma called the Yoshida sarcoma. 
The results of these studies have not as yet 
been published. 

We would greatly appreciate the receipt of 
publications relating to the genetics of rats 
and mice. 

There is reason to believe that the 
three recessive mutations (non-agouti, 
albino and piebald) here reported as 
occurring among wild rats in Japan are 
identical with the three mutations which 
occurred in Europe in the Eighteenth 
century and were incorporated in the 
first domesticated strain of white rat. 


See Castle 1947. 


University of California 
Berkeley. 


W. E. CASTLE 


A TETRAPLOID BLUEBERRY 


From a Cross of Diploid and Hexaploid Species 
GeorGcE M. Darrow, HAIG DERMEN, AND D. H. Scort* 


HEXAPLOID x DIPLOID = 


TETRAPLOID 


Figure 12 
Flower clusters of the parental species are shown on the left and right: the hybrid between 


them in the center. The hexaploid “rabbiteye” “father” 


(left) was mated to the diploid Vac- 


cinium tenellum to give the tetraploid hybrid, Beltsville 17. Since tetraploid species and hybrids 
of blueberries appear to be inter-fertile, this should be valuable for breeding. 


Vaccinium ashei, has proved to be 

remarkably well adapted to the 
southern states.'?3 In comparison with 
the tetraploid cultivated highbush blue- 
berry of the rothern states, (1) the rab- 
biteye blueberry has a far shorter cold 
rest period requirement, making it adap- 
ted to the far South where the highbush 
of the North is unadapted; (2) nearly 
all tabbiteye varieties have been highly 
resistant to the serious stem canker dis- 
ease which is a limiting factor in high- 
bush blueberry culture from North Caro- 
iina southward; (3) the plants are far 
more vigorous than those of highbush 


te HE hexaploid rabbiteye blueberry, 


varieties and even bear fairly well under 
non-cultivation. conditions ; and they are 
drough‘-resistant and __ heat-resistant. 
However, the berries of most rabbiteye 
varieties have been dark colored, large 
seeded, generally small-fruited, and have 
not been so fine-flavored as those of the 
highbush varieties. Most important, they 
do not ripen until a month or more after 
the early highbush varieties. Because of 
this later ripening, growers are not able 
to place them on the market earlier than 
the North. Carolina-grown highbush, 
even when the rabbiteye is grown in 
north Florida. 

As a rule, hybrids of the highbush and 


*Principal horticulturist, cytologist, and geneticist, Division of Fruit and Vegetab!e Crops 
and Diseases, Bureau of Plant Industry, Soils and Agricultural Engineering, Agricultural Re- 
search Administration, U. S. Department of Agriculture, respectively. 
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POLLEN OF PARENT SPECIES AND HYBRID 
Figure 13 


Pollen samples of the diploid female parent (4), and of the hexaploid male parent (B) are 
shown in the upper row. Three samples of pollen from the tetraploid hybrid are shown below. 
Note a dyad at the center of ()), and a monad in the lower right corner of E. 


rabbiteye are pentaploid and cannot be 
ised for further breeding. A tetraploid 
rabbiteye or a hexaploid highbush is 
needed for breeding to utilize the best 
qualities of each species. A tetraploid of 
the rabbiteye type, if it were in exist- 
ence, could be used in a cross with a 
tetraploid highbush to give drought re- 
sistance and vigor to northern highbush 
varieties. It could also be used in similar 
crosses to obtain varieties of the rabbit- 
eye type with large early fruit. Surveys 
of southern States have not brought to 
light any tetraploid of the rabbiteye 
blueberry group. Vaccinium tenellum is 
the diploid of the rabbiteye group having 
the heat and drought resistance of the 
rabbiteye, but is a low-growing (mostly 
12” to 18”), wide-spreading form. 
During 1945-1948 crosses were made 
between these species in the greenhouse 
at Beltsville, Maryland. In 1945 a dip- 
loid, V. tenellum, from Atkinson, North 
Carolina, was pollinated with the hexa- 


ploid rabbiteye selection Ga. 11-182 
(Myers X Black Giant). (See Figure 
12.) From this cross about 50 seed re- 
sulted and of these only two seedlings 
grew in 1946. One of these died, but 
the survivor formed fruit buds in the 
summer of 1947. This hybrid is referred 
to as Beltsville 17. In 1948 its flowers 
were pollinated with large-fruited, 
high-flavored, early highbush selection 
(BM-22). Over 50 berries set. The 
berries were black and ranged in size 
from medium to small, with a fair flavor. 
About 300 good seed were obtained, 
which were sown in the winter of 1948- 
1949. These are beginning to germinate 
(61 on January 28, 1949). 
Chromosome counts of the pollen 
mother cells of the Beltsville 17 hybrid 
(made from aceto-carmine smears) 
proved it to be tetraploid (n = 24). In 
previous experience all tetraploid blue- 
berry species tested have been inter- 
fertile; and the pollinations of this hy- 
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brid with a highbush tetraploid were 
likewise fertile. Because of the possibil- 
ities in the use of such a tetraploid hy- 
brid in breeding, additional V. tenellum 
X rabbiteye pollinations were made in 
1948, and from 155 berries 415 good 
seed were obtained. From this seed 
vigorous hybrids with better fruit than 
that on the first fruiting plant may be 
expected. 


Comparison of 3-year-old tetraploid 
hybrid with its parents 


The hybrid plant resembles the rabbiteye 
parent far more than the tenellum parent in 
vigor and height, but not in leaf or flower 
size. The leaves of the hybrid are normally 
intermediate in size between those of the 
parents and are glandular hairy, as are those 
of both zarents. The flowers are not like 
rabbiteye or tenellum in size and shape but are 
shorter than either (Figure 12): Ga. 11-182, 
1.1 cm. by .7 cm.; V. tenellum, 0.9 cm. by 0.4 
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cm.; hybrid, 0.7 cm. by 0.5 cm. Berries are 
shiny black, globose, intermediate in size, 
without grittiness, juicy, of fair dessert qual- 
ity, better than tenellum but not so good as 
Ga. 11-182; with remarkably small scar. 

Pollen quartets of the parents and of the 
hybrid plants are shown in Figure 13. In 
Figure 134 are quartets of V. tenellum, the 
female parent of the hybrid; In Figure 13B, 
those of Ga. 11-182, the male parent; and in 
Figure 13C, the quartets of the hybrid (Belts- 
ville #17). The percentage of normal pollen 
in each parent is very high, whereas that of 
the hybrids approximates 50 percent. In the 
pollen sample of the hybrid there were a few 
dyad pollen pairs ( Figure 13D) and occ asional 
monad pollen grains (Figure 13E). 
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Inheritance of Red-Eye in Swine 


N 1945 Roberts* reported the occurrence of 
a probable mutation in registered Hamp- 
shire swine, in which the eyes were red and 
the black of the coat was reduced in intensity 
to a light sepia. Color of both the eyes and 
hair pigment was phenotypically very much 
like that of the red-eye mutant rat. Since this 
report several matings have been made to ob- 
tain information relative to the mode of in- 
heritance. The following symbols are used: 
ry = red-eye and R = normal allele resulting 
in normal eye color and coat color markings 
of Hampshires. 

Table I shows the results of the various mat- 
ings. On the assumption that the red-eye con- 
dition is recessive and only one gene is in- 
volved, the backcross Rr X rr should theoret- 
ically give two phenotypic classes in equal 
numbers within the limits of probability, but 
17 normal and 34 red-eyed individuals were 
obtained. This is a deviation, from the theo- 
retical ratio, of 8.5+3.57. A departure of an 
observed ratio from the theoretical as great as 
this is not entirely unexpected. For example, 
in a backcross of rats heterozygous for hooded 
(Hh) to hooded (hh), 1,400 progeny were di- 


TABLE I. Results of matings with the red-eye gene 
in various combinattions. 


Number 


Matire of progeny Dark-eye Red-eye 
Rr X Rr 20 16 ; 4 
RrXprr 51 17 34 
rr X or 55 55 


vided at random into 28 sub-populations of 50 
each. Among these 28 sub-populations two 
had ratios of 33:17. This was a deviation, 
from the theoretical expectation, of 8.0+3.54. 
From all the breeding results the most proba- 
ble explanation is that the red-eye condition is 
due to a single gene change. 

A red-eyed Hampshire boar mated to a 
Duroc sow produced two litters with a total 
of 16 pigs all of which were dark-eyed and 
with the normal black and color markings of 
Hampshires. This would be expected if the 
red-eyed Hampshire were homozygous for red- 
eye and black (aaBB) and the Duroc homo- 
zygous for dark-eye and red (RRbb). The 
progeny would be RrBb. Another series of 
matings involved a male which was a segre- 
gate from an original cross of a red-eyed 
Hampshire male (rrBB) and a Duroc female 
(RRbb). This narrow broken belted male 
(rrBb) was mated to several Duroc females 
(RRbb). From these matings 55 pigs a4 
produced, 5 entirely black, 6 black belted, 
black with white markings he belted), 8 
entirely red, 10 red belted, and 11 red with 
white markings (not belted). The percentage 
of those entirely colored was 36.4, belted 29.0, 
and those with white markings other than belts 
34.4. Red-eye did not occur since the Duroc 
females were homozygcus for the F allele. 

Roperts AND J. L. KRriper. 

Department of Animal Science 
University of Illinois 


*Roperts, E. Occurrence of red-eye in swine. Jour. Hered. 36:207-208, 1945. 


FLY-LOVERS AND MAN-HATERS 


HEN this writer was preparing 
WW the review of Soviet genetics 
which appeared in the July 1949 
issue of the JOURNAL OF HEREDITY, some 
of those who read the manuscript doubted 
that an unfavorable report on the claims 
of the “Michurin geneticists” was ad- 
viable. It was suggested that frank 
speaking might further widen the gap 
between “Soviet biological science” and 
“Capitalist biological science.” In view 
of the attacks that had been made on 
American biologists whose attitude was 
most friendly and sympathetic to the 
Soviet viewpoint, this writer was con- 
vinced that a policy of appeasement was 
no guarantee that the attacks on 
“Capitalist ideology in biology” would 
cease. After that article was in type, 
our attention was called to the magazine, 
Ogonyok for March, 1949. This is a 
weekly published by Pravda which 
might be compared with our Life. 
Under the title “Fly Lovers and Man 
Haters” the conflict between “Capitalist 
biology” and “Communist biology” has 
been “brought up to date” for the gen- 


eral reader by Professor A. N. Studitski, 
Doctor of Biological Sciences. The 
article covers four pages. It is accom- 
panied by five cartoons which are re- 
produced herewith. In this article the 
perversions of “Capitalist biology” are 
presented in all their horror to the Com- 
munist reader. It is especially interesting 
that the examples chosen to show what 
is going on in the capitalist world are 
taken either directly, or by implication 
from the Journal of Heredity. 

Obviously, it would not be possible 
for Soviet readers to verify the state- 
ments made by the author regarding the 
“Capitalist biological viewpoint” in this 
Journal. Since two of the articles cited 
were published over ten years ago, even 
American readers would have to do con- 
siderable research. To make the record 
complete, commentary on Dr. Studit- 
ski’s article will be limited to footnotes 
citing the original quotations in the Jour- 
nal from these direct quotations. The 
reader can evaluate Dr. Studitski’s evi- 
dence of our identification with the Ku 
Klux Klan.—Rosert C. Coox. 


“FLY-LOVERS AND MAN-HATERS” 
Pror. A. N. STuDITSKI 
Doctor of Biological Sciences 
(Translated from the Russian by Rudolf Emanuel) 


is possible to begin the story of contempo- 
rary American racism from an historical 
reference. 

The widely known reference publication, 
Encyclopedia Americana, gives detailed in- 
formation about Calhoun, a statesman of the 
United States of the 30’s and 40’s of the last 
century. 

“Mister Calhoun,” it is said in the encyclo- 
pedia, “was an attractive personality and was 


of unimpeachable character.” 

Of the statesmanship of Mister Calhoun we 
learn only, that he feared quarrels on the 
question of slavery and that he strove to cut 
short all discussions on that subject. 

The Encyclopedia Americana silently passes 
over one extremely curious episode in the 
biography of the “attractive personality.” In 
1844 England, supported by France, turned 
to the government of the United States with 
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a protest against slavery and a proposal to 
free the Negroes. 

The position of Calhoun in the role of sec- 
retary of state was embarrassing. The talk 
did not deal with internal dissension, which 
in keeping with the information of the en- 
cyclopedia he strove to restrain, but about di- 
rect pressure from without. The mind and 
“unimpeachable character” of Mister Calhoun 
were brilliantly revealed in his answering note. 
He appealed to science which, in the person 
of the anthropologist, Morton, and the archae- 
ologist, Gliddon, obligingly stood on the side 
of slavery. Negroes, it cynically said in the 
note, are a special race distinct from white 
people. Therefore, there is no basis for 
changing their legal position. 

In their time the phantasies of Morton, 
Nott, Cope and other anthropologist-racists 
rendered a service to the American slave- 
holders. They dragged in the notorious 
“facial angles” and all possible anthropo- 
logical indices in the capacity of reasons for 
the benefit of teaching about “superior” and 
“inferior” gaces. 

But very few believed in that nonsense. 
Science with irrefutable clarity showed that 
all races comprise one family and that they 
stand on one level of biological development. 

The first scientific studies, dedicated to the 
origin of man, clearly showed that racial 
signs are of insignificant importance. Darwin 
considered racial differences so unessential that 
he did not find it possible to explain their 
origin by natural selection. 

Darwin hotly defended the idea of the unity 
of the human race. With the development of 
natural history the absurdity of reactionary 
teaching about the inequality of races became 
all the clearer and more evident. 


Mendelism Defends Racial Ideology 


At the present time anthropology and 
archaeology do not comply with the ideas of 
the political leaders of contemporary America. 
Capitalism now turns to the substitutes of 
natural history for the support of racial 
ideology. 

Mendelian pseudo-science concerning in- 
heritance stands on guard for the interests of 
reaction. 

Mendelian genetics rearmed racism. It does 
not need the obsolete methods which Nott 
and Gliddon made use of a hundred years ago 
searching for signs of an “inferior race” in 
the negroes. In general, Mendelian genetics 
refers patronizingly to bodily structure eval- 
uating it as a secondary, temporary shell. 

In the presentation of Mendelists the in- 
herited matter of man constitutes the true sub- 
stance of man as well as of all living or- 
ganisms. This inherited matter is a kind of 
“immortal, unchangeable substance” latent as 
it were in the innermost portions of the nu- 
cleus in the minutest grains—genes. 


The Journal of Heredity 


The Motto on the Flag reads: “Under the 
Standard of Pure Science.” 


Conditions of existence—the actual causes 
of development—in the eyes of the Mendelists 
have significance only as regards bodily 
changes, which are in no manner reflected in 
the genes. The immutable “units of life” as 
one American geneticist expressed himself 
about genes, forming unnumbered combina- 
tions by cross-breeding, are summed up in 
the end in breeds, races, varieties and species. 

A stable combination of genes, that is what 
race is in the imagination of Mendelists. They 
maintain that every organism receives its 
racial marks as a result of the union of the 
sexual cells of its parents and transmits them 
unchanged in new combination to its progeny. 

In the course of forty years from the start 
made by the chief American Mendelist, 
Thomas Morgan, American geneticists have 
studied heredity in the fly Drosophila. Thou- 
sands of experiments have been performed on 
the unfortunate fly, doomed to breed in lab- 
oratory test tubes. As a result of these studies, 
the fly population in the test tubes has been 
declared a model of the processes of the for- 
mation of species and in a simplified manner 
of the development of races, varieties, and 
species. 

From the test tubes of the Drosophila-ex- 
perimenter the preachers of racism brazenly 
began to ladle out their arguments in sociology 
and in political economics, in anthropology and 
ethnography, in biology and medicine. 

The history of the development of Men- 
delian science (principles) of heredity demon- 
strates with unprecedented obviousness the 
bond of science under capitalism with the en- 
tire decadent ideology of bourgeois society. 

Let us open the well edited and profusely 
illustrated issues of the Journal of Heredity, 
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the official organ of the American Genetic 
Association. As we page thru issue after issue, 
we perceive how year after year that trend 
was developed in biology, what goals it pur- 
sued, what problems it set up and how it at- 
tempted to solve them. The magazine is dedi- 
cated to the problems of heredity; it is called 
upon to develop the Mendelian trend in bi- 
ology and it fulfills its task. Mendelism is 
represented in all its aspects in the magazine: 
material is printed concerning the genetics of 
plants, animals and man. But it is worthwhile 
to look into these articles for from behind the 
shoulder of the author there glares out unon 
the reader the wildly fanatical features of a 
ruffan of the Ku Klux Klan. 

The geneticist, Gates, published a_ book, 
Origin of Man. In a_ review’ which 
was published in the Journal of Heredity it 
is written that the Polynesians, Melanesians 
and Negroes emerged as human races at a 
comparatively late period. In other words, 
the absurd statement that the black races 
quite recently emerged out of a simian st>te 
and that they develop independently from the 
other human races is presented to the reader 
as a “scientific fact.” 

“According to the conclusions of the au- 
thor,” it is stated in the review, “the more 
recent races did not emerge simultaneously 
from a single root, but they descended from 
various forebearers. That point of view is ex- 
tremely imperative in the present time.” 

That reactionary delirium, contrary to all 
contemporary science concerning human races, 
meets the most benevolent attitude from the 
point of view of the magazine. 

The evaluation of the “work” of Gates is 
given in an exaggeratedly academic tone. But 
its political implication is absolutely clear. 
What if such “science” fully satisfies the 
American obscurantists offering absolving ar- 
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guments to the people guilty of lynching ne- 
groes? Indeed for those beasts Gates’ book is 
“extremely timely” and even “extremely ifdis- 
pensable.”* 

The policy of racial discrimination finds an 
unequivocal prop in Mendelism. The doctrine 
of the immutability of heredity carefully pro- 
tects the interests of the imperialists. 


Prof. Muller in the Service of American 
: Racism 


The Journal of Heredity gives a not less 
favorable review to the book of Muller, Little 
and Snyder, “Genetics, Medicine and Man,” 
published in 1947. It is natural that the of- 
ficial publication of the American Genetic As- 
sociation should enthusiastically praise the 
work, one of whose authors is Muller, leader 
of contemporary Mendelian genetics. The at- 
tention of the reader is attracted not only to 
the “scientific” content of the book, but also 
to the unequivocal political deductions which 
the author of the review makes on the basis 
of Muller’s “scientific” conclusions. Without 
the least hestitation Muller places the stamp of 
equality between the fly population of the 
tests tube and the human races! 

The reviewer insistently recommends the 
book of Muller and Co. to the reader where, 
as it were, “the complete basis for belief in 
the fact that only the offspring of the white 
people can be the people of the world” is 
given.t 

Professor Muller freely makes whatever 
statements he pleases about his non-involve- 
ment in the propaganda of racism. His hypo- 
critical declaration became known to all the 
world on his withdrawal from tke hody of 
the Academy of Sciences of the USSR in con- 
nection with the discrediting of Mendelian 
genetics in soviet biological science. His 
clumsy ruses deceive no one. The president of 
the Academy of Sciences of the USSR gave 


*The reference is, no doubt, to Human Ancestry from a Geneticc! Point of View. reviewed 


in the JouRNAL oF HEREDITY in the May 1948 issue (pp. 138-142). The review, entitled “Go 
Climb a Family Tree Department” was violently critical of Gates’ point of view. Said the 
Editor, in an introductory note: “The main conclusion of the author, that the human species is 
uniquely polyphyletic is, if true, astonishing indeed. Even if this claim is discredited, the book 
is so admirably adapted to certain sinister purposes that it will undoubtedly become a primer 
of racism and fascist reactionism.” A dual review by an anthropologist and a geneticist followed. 

Said anthropologist Dale Stewart: “Perhaps my skepticism of the genetics displayed in this 
book is intensified by the uncritical and careless handling both of the anthropological data and 
of the opinions of anthropologists. ... He has shown a lamentable lack of critical insight into 
the subject and has simply compiled an odd assortment of anthropological summaries and 
coupled them with interpretations that are often absurd.” 

Said geneticist Th. Dobzhansky: “In the absence of any evidence on which these pronounce- 
ments are supposed to be founded, one has no choice but to dismiss the whole argument as a 
fallacy. . . . It is the author’s mistaken notion that the races of prehistoric man represented 
distinct species or even genera, which confuses his thinking and leads to his bizarre conclusions.” 

Said Reviewer Guttmacher: “He (Muller) points out that it is advantageous ‘for there to 
be semi-isolated groups within each species as a whole, carrying on numerous genetic experi- 
ments for it in their more or less separate laboratories.’ If the professional anti-negro or anti- 
semite had enough intelligence to read and understand this last sentence he might find reason 
to question the biologic soundness of the creed that only his kind of white man should people 
the world.” (Jour. Hered., Nov. 1947.) 
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a worthy reply to the learned-obscurantist. 
And if in the future Professor Muller ventures 
to make a denial of his participation in the 
propaganda of racism, then his adherents. 
making definite political conclusions out of 
1d dry academic thesis of the author, unmask 
im. 
Mendelism is Against Democracy 

The American Journal of Heredity is the 
organ of militant obscurantism leveled against 
science and democracy. Fascist scholars, 
preachers of racial inequality, champions of 
racial discrimination pursue their occupations 
in that magazine with the blessing of Muller, 
member of the editorial staff. 

“At that time when democratic society still 
reluctantly acknowledges racial differences,” 
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it was possible to read in the Journal of 
Heredity in 1933, “all genetics on the whole 
leads to the conclusion, that racial mixtures 
weaken and destroy valuable human stocks. 
Vital power is increased only in the pedigreed 
races by the process of prolonged selection. 
Racial mixture in the majority of cases leads 
to racial degeneration.”* 

It is superfluous to comment on that state- 
ment. The concept of Mendel-Morganism is 
reflected in it as in a drop of water. 

Over a period of decades Mendelian genetics 
speaks again and again of the incompatibility 
of its “scientific” outlook with the ideals of 
democracy. 

The Mendelists insistently repeat that “people 
are born unequal.” From that thesis there 


*This quotation is garbled from p. 147 of the JourNaL oF Herepity for 1933. In its 


original form it represented the views of Dr. C. G. Campbell, President of the Eugenics Research 
Association. For further commentary as to the official position of the American Genetic Asso- 
ciation, with regard to this opinion, see page 312. 

Dr. Campbell wrote as follows: 

. .. one or two states have laws against miscegenetic marriage, i.e., between those of white 
and negro blood. While democratic society is still reluctant to make racial distinctions, all 
eugenic study, and the science of genetics as well, lead to the conclusion that all race mixture 
goes to attenuate, or to lose valuable human traits; and survival values that have been built up 
in pure-bred races by a long process of selection. Indeed there is a well supported thesis that 
race mixture is the main cause for racial degeneration.” 


4 % 
A 
wy — 
| 


Fly-Lovers and Man-Haters 


arose the reactionary perversion of science— 
the pseudo-science about the improvement of 
the human species, which received the name 
of eugenics. 

During the course of a half century many 
dozens of books were published in America 
setting forth the basis of this pseudo-science. 
Societies of eugenists were formed, conven- 
tions and international congresses were called. 
Disputes took place about the methods of the 
propagation of the “human species.” But the 
essence of the movement remained unchanged, 
straining to justify the domination of the 


“Democracy, or at least, contemporary de- 
mocracy,” writes the reactionary “scholar,” 
Freeman, “bases itself on the fact that all 
people are born equal. Eugenics is based on 
the observed fact that people are born com- 
pletely unequal. Eugenics strives to further 
the superior branches and to lop off the in- 
ferior.” 

What does Freeman understand by “su- 
perior” and “inferior” branches? It is not 
difficult to understand. The “superior” are of 
course the privileged classes, the “inferior”’— 
the people performing manual labor. 

The Bloody “Practice” of American 

Mendelism 

American eugenists paint the growth of 
mental diseases in dark colors. 14,000 im- 
beciles and epileptics were registered in the 
year 1904. Within twenty years that figure 
was tripled. And five years later that figure 
comprised 60,500. 

What about the fact that, that quarter of a 
century—1904-1928—included the crises of 1907 
and 1921 and the world war, catastrophes 
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which accompanied the falling of the living 
standard and the impoverishment of the work- 
ers struggling against the capitalistic powers? 
Mendelists have nothing to do with those “ex- 
ternal factors.” The accumulation of the genes 
of mental diseases, that’s the thing, as if that 
were the cause! The problem was—the elimi- 
nation of the “unfit” from reproducing them- 
selves. 

But the appeal to science did not satisfy the 
Journal of Heredity. “Do you know how much 
it costs you to maintain these people?” it asks 
the reader. “$742,145,956, three quarters of a 
billion; that is the expense of maintaining 
that army.” * 

In the literature of the American eugenists 
propaganda for the sterilization of the “hered- 
itarily unfit” assumed an insistently maniacal © 
character. A degrading and mutilating opera- 
tion is advertised as the sole means of saving 
the nation from degeneration. 

Eugenist Leon Whitney in his book, “The 
Case for Sterilization,” shows that the pure 
“germ plasm” was present, it may be, only in 
the first American colonists. In the future, 
as a consequence of uninterrupted racial cross- 
ing, it was only burdened with unnumbered 
harmful genes, leading to the degeneration of 
the nation. The author proposes that no less 
than 10,000,000 Americans must be prevented 
from reproducing by means of sterilization.t 

That wild delirium would be funny if it were 
not so nauseating. And not only nauseating 
but horrible. For, on the basis of that propa- 
ganda a law regarding sterilization has been 
accepted and is in effect in more than thirty 
states in America. 

An acquaintance with the contents of that 
law is sufficient in order that a person can 
perceive perfectly clearly against whom it is 
directed. 

Side by side with the epilectics. imbeciles 
and the mentally ill, the law, accepted and in 
operation in the State of California, provides 
for the sterilization of some categories of per- 
sons who had been sentenced to prison terms. 


The Voice of the Master 


The other day a Mr. Forbes, a businessman 
of the city of Worcester, Mass., wrote to the 
editors of the Journal of Heredity. 

“The lower classes,” it is written in the 
letter, “set off by an imperfection of mind, 
reproduce themselves faster than the superior 


*This quotation seems to be out of the whole cloth: It has not been located.—Ep. = 

tThis book had neither the endorsement of the American Genetic Association nor of indi- 
vidual geneticists. Said reviewer J. H. Kempton in a scathing three-page review: 2 

“The Case for Sterilization” is no serious contribution to the science of eugenics for, with 
commendable frankness, [Whitney] admits it to be simply propaganda advocating a cause and 
containing merely opinions. The professional geneticist will find no reason to doubt this ad- 
mission. ... The few pages of Justice Holmes’ decision in the case of Buck vs. Bell are much 
more effective propaganda for sterilization than the 300 pages of undigested and conflicting 
materials contained in this volume.” (Jour, Herd. 25:415-418. 1934). P 

{The use of sterilization as a punitive measure has been declared unconstitutional by the 


U. S. Supreme Court.—Ep. 
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classes gifted with great intelligence. The 
time has come for the advocates of eugenics to 
let us know of their existence and to finally 
decide to take some steps of a practical char- 
acter !” 

The matter, as said, is clear. The esteemed 
businessman perfectly realizes that the entire 
eugenics program is directed against the “in- 
ferior classes,” whose activity in the period of 
the crisis of 1929-1933 caused, evidently not a 
little to-do for the gentlemen capitalists. That 
was a difficult time in the history of America. 
12,000,000 unemployed were a sad witness of 
the great crash of the economy. Poverty, im- 
poverishment, hunger manifested themselves 
in full voice. The billionaires trembled before 
“hunger marches.” 

The great eugenists, the president of the 
eugenists association, Campbell, the president 
of the American Eugenics Society, Perkins, 
eugenist Little, and the “venerable” eugenist 
Whitney, promptly responded to the voice of 
their master.* 

With alacrity they affirmed that the improve- 
ment of the nation is impossible without bar- 
ring the “unfit” elements from reproducing. 
They pointed to the necessity of strengthening 
the “leading class of the nation.” 

Eugenics is the only field where Mendelian 
genetics has found an outlet for itself into 
“practice.” That practice ‘is opposed not only 
to elementary humanity and to human emo- 
tions; it finds itself in crying opposition to the 
data of modern science, which refutes immut- 
able heredity, proves the possibility of trans- 
forming the species of organisms by means of 
change of the conditions of life. But the mas- 
ters of bourgeois science have nothing to do 


with facts. They stimulate Mendelian genetics 
simply because of the fact that it, perverting 
the facts, explains them in favor of reactionary 
politics. 

There is a constant demand for the genetics 
of man. And it is possible to be surprised with 
what ease the American “fly-lovers” gathering 
wisdom exclusively in test tubes with Droso- 
phila make deductions and conclusions con- 
formable to man. 

Mendelian genetics by belief and right sup- 
ports reaction in its struggle against democ- 
racy. It creates a myth of the burdening of 
contemporary society with the fabricated genes 
of all possible kinds of defects and diseases. 
To the man in the street it suggests a sense 
of the impotence of science and fear before 
the invented inner nature of man—immutable 
heredity. It frightens the American petty 
bourgeois class with the nightmare of degen- 
eration. It demands the realization of a man- 
hating eugenic program. 

For all that, the American reactionaries for- 
give Mendelian genetics for the fact that, from 
all its so-called “researches” about the mu- 
tability of the color of the dewberry or about 
the heredity of coat color in swine, agricul- 
tural practice has not received a single work- 
able suggestion.t 

There can be no doubt that of the crunhs 
which Carnegie and Rockefeller spare to sci- 
ence from their billions, stolen from the Amer- 
ican people, not a little also falls through to 
the share of Mendelian genetics. 


A Science of “Fear and Terror” 


Contemporary bourgeois literature, art, sci- 
ence are permeated by a depressing feeling of 


*The basis for these statements was a letter published in the April 1933 JourRNAL oF 


Herepity. Reviewing the evidence for the existence of a differential birth rate, Mr. Forbes 
wanted to know what was being done about it by eugenic organizations. Answers were pub- 
lished from leaders in the field of eugenics. They did not say what is attributed to them. The 
term “leading class of the nation” was not used. This discussion was introduced by a note by the 
Editor, which read in part as follows: 

It may be of interest to review in this connection the status of this Association with regard 
to the eugenics movement. The question of the policy that should be pursued has been dis- 
cussed at many meetings of the Council of the Association. It has been the consensus of these 
discussions that the most useful purpose this organization could fill is to avoid the adoption of 
any definite and unequivocal “policy” with regard to eugenics. In the.present state of knowledge 
and of popular opinion regarding the significance of genetic principles in their application to 
human affairs, there is great need for a source of accurate and unbiased information, not 
embarrassed by adherence to any particular “program.” It has been the policy of the Council 
that we shoull avoid official “axes to grind” other than that al'-important “axe”—a demand for 
more knowledge—and the presentation of this knowledge in a form that will he intelligible to all 
who are genuinely interested in the subject. This attitude of “no axes” is carried by some 
members of the Council to the extent that we are prepared to give favorable consideration to 
analyses that might demonstrate fundamental unsoundness in present eugenic efforts. It is the 
conviction of the writer that the recognition of at present unappreciated principles, that is, ai 
“inventive approach” or a “mutation” of social ideas is urgently needed in the development of 
the subject. . . . Obviously no endorsement of any or all of the somewhat conflicting views is 
implied in their publication.” 

+“Hybrid corn Jone nroduct of genetic research] is an epochal modern scientific development. 
Corn production during the four years of World War II was two billion bushels more because 
of hybrid corn—and on a smaller acreage. This increase was enouzh to pay the total cost of 
the Manhattan project.”—F. D. Richey. : 
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helplessness before the elemental forces of na- 
ture and the chaos of the capitalist world. It is 
a culture of “fear and terror.” Mendelian 
genetics does not disturb the general tone. 

Inherited matter, locked as in a box in a 
mortal, bodily case, is a favorite theme of 
popular books on the genetics of man. 

“The. tremendous majority of changes of 
gene-mutations,” says the leader of the Amer- 
ican geneticists, Muller, “are harmful in their 
action, since they illustrate the action of blind 
forces on a complex organism.” 

Mendelian genetics underlines the helpless- 
ness of man before these blind forces. 

“The genes are immutable,” say the Men- 
delists, “and man is unable to change them.” 
Only once in many thousands of years does 
every gene change. In that regard the Men- 
delists acknowledge as possible causes of such’ 
changes special, super-powerful factors—X- 


rays, cosmic rays, unusually sharp changes in 


temperature. 

Over these causes man has no control. The 
world is pierced by cosmic rays, is shaken by 
molecular forces raging during sharp changes 
of temnerature—all that, in the oninion of 
Mendelists, burdens the “germ plasm” with an 
accumulation of various genes, bearing the 
beginnings of new monsters. “We are all bur- 
dened with countless hopeless mutations,” says 
Muller. 

The immutable genes, inherited from an un- 
ending series of forebearers and ready to reveal 
themselves in every new generation with de- 
formities, growth of defects, diseases, create 
uneasiness in the reader and uncertainty in the 
stability of existence. 


Mendelian Genetics and Fascism 


With incredible cock-and-bull stories about 
“living space” the German fascists strove to 


excuse their invasion into neighboring coun- 
tries. We find the same rigmarole about the 
threat of “over-population,” which has nothing 
in common with science, in American biologi- 
cal literature. That is a clear expression of 
the tie of Mendelian genetics with the ideology 
of imperialism. 

The world will never forget the crimes com- 
mitted by German fascism. 

Fascism in its atrocities and violations relied 
on pseudo-scholars whoprophesied a “new 
era” as if it were beginning with the coming 
of Hitler to power. The political program of 
fascism included in the role of an inalienable 
element the turgid delirium about races as 
the motivating forces of history. 

German racism, in the person of its syco- 
phants, Gunther, Fischer, Lentz, Just, vegetat- 
ing in the Munich hinterland until 1933, raptur- 
ously greeted the Fascist coup d’etat in Ger- 
many. Racial political fascism, expressing its 
imperialistic nature, acquired the fervent sup- 
port of obscurantists with scholarly callings. 
Among the number of “sciences” included in 
the elaboration of a “political biology” of fas- 
cism, Mendelian genetics stood in the first 
place. 

Problems were placed before it—to develon 
the thesis of the hereditary basis of the racial 
nature of man, the thesis of the hereditary 
predestination of the “superior” and the “in- 
ferior” races, the thesis of safeguarding the 
“Nordic,” “Aryan” races from degeneration. 

Dozens of editions beginning with the popular 
magazines, “The Nation and the Race,” “Re- 
stored Nation,” “New Germany” and ending 
with the ultra-special “Heralds” of all the pos- 
sible natural sciences bent that thesis in every 
possible way, poisoning the mind of the Ger- 
man individual with the venom of racism. 

In the second world war fascism appeared 
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armed not only with planes and tanks. Its 
intellectual weapons were the delirious phan- 
tasies about the “right” of the German race, 
the “race of masters” to subjugate and oppress 
the “inferior” races, that is, the Latin, Slav 
and other peoples. Those phantasies found 
their defenders among the German Mendelists. 
They made the attributes of the “superior” and 
“inferior” races the favorite theme of special 
pseudo-scientific researches. The years went 
by, the trash of racial propaganda was accumu- 
lated and the facts were insolently perverted. 


They are carefully gathering all that rubbish 
together beyond the ocean and, hurriedly re- 
paired, they set it up in the service of racial 
obscurantism. American racism basing itself on 
Mendelian genetics is entering into open war- 
fare with the slogans of democracy. It is cur- 
rently poisoning the mind of the American 
petty bourgeois, engendering in him a bestial 
chauvinism, racial intolerance and contempt 
for the culture of other peoples. 

Having covered themselves with infamy 
in the eyes of all progressive mankind, it is 
impossible for the American Mendelists to 
conceal their bloody relationship with the Hit- 
ler scholar-beasts. 

The sympathies of the American Mendelists 
towards the Hitlerite racial policy were, in 
the first instance, expressed in American gen- 
etic literature in the Journal of Heredity. 

Mendelian genetics, eugenics, racism and the 
propaganda of imperialism are at the present 
time inseparable.* 

That is why the destruction of Mendel- 
Morganism at the August session of the All- 
Union Academy of Agricultural Sciences of 


*Said the Geneticists’ Manifesto, signed 


The Journal of Heredity 


V. I. Lenin aroused such hatred in all the 
reactionaries in politics and science throughout 
the entire world. 

At that session Mendelian pseudo-science— 
the expression of the downfall and the decay 
of bourgeois culture—demonstrated its com- 
plete bankruptcy. It had nothing to demon- 
strate as proof for the support of its reaction- 
ary teaching about immutable inheritance. In 
the light of the tremendous practical and 
theoretical achievements of advanced Michu- 
rinist science it became perfectly clear that 
Mendelian genetics does not have the right to 
call itself a science. It was revealed before 
the eyes of the entire world that Mendelian 
genetics with its pompous verbal chaff conceals 
nothingness, a wasteland, lies. It became even 
more evident that the development of the 
pseudo-science was the result of the tremen- 
dous interest of the forces of international re- 
action in it. 

Unmasked as defenders of the reactionary 
tendency in science, as the enemies of progress 
and democracy, the Anglo-American Mendel- 
ists attempt to conceal their defeat with at- 
tacks upon Michurinist science and with slan- 
der of the learned Michurinists. The announce- 
ments of the withdrawal of professors Muller 
and Dale from the membership of the Acad- 
emy of Sciences of the USSR testifies to the 
fact that the role of servants of imperialism 
does not embarrass them. 

The report of T. D. Lysenko and the deci- 
sions of the session are studied with great in- 
terest by the friends of soviet culture through- 
out the entire world. The victory of Michu- 
rinist science is accepted as the triumph of 
progressive forces over the forces of reaction. 
& 


by a score of leading British and American 


geneticists in 1939, and published with most favorable comment in the JouRNAL OF HEREDITY 


for September 1939: 


“The second major hindrance to genetic improvement lies in the economic and _ political 
conditions which foster antagonism between different peoples, nations and ‘races.’ The removal 
of race prejudices and of the unscientific doctrine that good or bad genes are the monopoly 
of particular peoples or of persons with features of a given kind will not be possible, however, 
before the conditions which make for war and economic exploitation have been eliminated. 
This requires some effective sort of federation of the whole world, based on the common inter- 


ests of all its peoples.” 


